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to project future climate changes correctly in response, say, to increased
levels of atmospheric C02, then their parameterizations must be valid under
as wide a range of conditions as possible (i.e., they should work for the
right reasons). In contrast to the extended global integrations required for
the validation of a climate model's overall performance, the validation of
the parameterization of specific physical processes can often be accomplished
with specialized observations in a local region for a limited period of time.
Such "process" validation is the aim of several large-scale observational
programs either now under way or in the planning stages.

The behavior of climate models is also influenced to some extent by the
treatment of land-surface processes such as albedo and evapotranspiration.
These depend on vegetation coverage and may interact with climate change
in ways that are as yet poorly understood. This interaction is particularly
significant for regional processes such as desertification, deforestation, and
the distribution of precipitation.

It is recognized that a major uncertainty about predictions of C02-induced
climate change is due to the fact that the atmospheric models have not been
coupled to realistic ocean models. In this connection, an important technical
issue is to devise computationally efficient schemes to couple climatic
subsystems with order-of-magnitude different response times (e.g., the
atmosphere and oceanic mixed layer). Asynchronous coupling has been used
in this connection, but such schemes can distort the transient behavior of
coupled atmosphere-ocean models (e.g., Dickinson, 1981; Ramanathan,
1981). In order to maximize the number of numerical experiments performed
within a fixed computing budget, it is important to investigate the errors
inherent in various asynchronous coupling schemes.

There is also skepticism that any model calibrated to today's climate will
be useful for predicting a future climate in which both the ocean and
atmosphere could be much different. In the case of the ocean, there is nothing
equivalent to the historical data set based on daily global observations that
is available for the atmosphere. This view overlooks new sources of data
that are now available or will soon become available for testing water-mass
models of the ocean. In addition to the traditional hydrographic data for the
global ocean, which provide the fields of time-averaged temperature and
salinity, satellites and ship-of-opportunity data have now provided rough
maps of mesoscale eddy intensity. In addition, the GEOSECS program and the
follow-up Transient Tracers Program have provided two invaluable 3-D
synoptic pictures of the penetration of tritium into the northern hemisphere
oceans since its injection during the weapons tests of the 1960's. Data on
other tracers such as bomb-produced 14C and radon are not so extensive but
still provide valuable constraints for models. While the existing data base
represents an inadequate sampling of the large-scale density structure over